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In—an— example, 100 pts.wt. of Cnylon J.5, average size 5 micr ons, and 48 pts. wt. 
^< /Ti02 jf in?- grains are mixed using the high shear mixer for 5 mins . to form Ti02 
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(54) PRODUCTION OF METAL-COATED POWDER 

(57)Abstract: 

PURPOSE: To produce the subject powder without etching the surface of resin powder for 
hydrophilicization or using a supported noble metal catalyst by attaching and fixing 
semiconductor particles to resin powder and subjecting the powder to a specific treatment. 
CONSTITUTION: Semiconductor particles (e.g. Ti02 and ZnO) are attached and fixed to 
resin powder e.g. by treating with a mortar, a ball mill, etc. The obtained resin powder having 
fixed semiconductor particles is dispersed in an aqueous solution containing a metal salt (e.g. 
Au sulfate) and a reducing agent (e.g. NaH2P03) and irradiated with ultraviolet ray to obtain 
the objective powder holding a metal precipitated on the outer surface of the semiconductor 
particles. The amount of the reducing agent is preferably 1-10mol based on 1mol of the metal 
salt and the metal salt concentration in the solution is preferably 0.005-2mol/L. The 
wavelength of the ultraviolet rays is preferably 10-400nm. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of metallic-coating fine 
particles that use for electromagnetic shielding material, a wave absorber, a heating element, various 
resin bulking agents, a conductive paint, conductive ink, a coloring agent, etc., and a suitable base 
material consists of resin. 
[0002] 

[Description of the Prior Art] Conventionally, as the manufacture approach of the metallic-coating fine 
particles which come to cover a metal, there are a nonelectrolytic plating method, the sputtering method, 
electroplating, etc. on resin fine particles. 
[0003] 

[Problem(s) to be Solved by the Invention] From the property, although metallic-coating nature is 
excellent, the nonelectrolytic plating method needs processing of the hydrophilization by etching etc., 
porous-ized processing, catalyst grant, etc. as plating pretreatment, and may become complicated also in 
process, and processing of it may be impossible depending on the resin quality of the material. 
Moreover, the sputtering method has expensive equipment, and requires the processing time, and has the 
problem of being limited to heat-resistant high resin as resin. Furthermore, although the processing in 
the case where the magnitude of electroplating of resin fine particles is large was possible, by the 
particle, impossible, plating pretreatment is required like nonelectrolytic plating, and there were 
problems, such as becoming complicated in process. 

[0004] Although the metallic-coating approach to the resin fine particles especially by the 
nonelectrolytic plating method is an approach superior to being easy to carry out control of metaled 
homogeneity, metal thickness, etc. in these conventional technique Although the colloid of noble metals, 
such as Pd, is made to support as a catalyst generally in order for the etching reagent in the 
hydrophilization in pretreatment of resin to mix it in plating liquid since nonelectrolytic plating liquid 
has high autolysis nature, or to carry out the initial deposit reaction of plating When this catalyst ****ed 
or dissolved in the phase of plating processing, there was a problem of disassembly of plating liquid 
being induced. 
[0005] 

[Means for Solving the Problem] Then, this invention does not need the etching processing for carrying 
out hydrophilization of the resin fine-particles front face. And it is a thing aiming at offering the 
metallic-coating approach of the resin fine particles which do not need support of a precious metal 
catalyst, either. Ultraviolet rays are irradiated after distributing these fine particles in the water solution 
which contains a reducing agent and a metal salt for a semi-conductor particle at least after adhesion and 
immobilization on resin fine particles, and let the manufacture approach of metallic-coating fine 
particles of making a metal coming to deposit in a way be the summary outside a semi-conductor 
particle. 

[0006] First, as resin fine particles used as a base material, a natural fiber, natural resin, polyethylene, 
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polystyrene, polyester, polypropylene, polyamide resin, polyacetal resin, a polycarbonate, ABS and AS, 
styrol resin, vinyl chloride resin, polyacrylic resin, a polyacrylonitrile, a fluororesin, silicon resin, phenol 
resin, a urea-resin, a urea resin, polyurethane resin, melamine resin, an eppxy resin, etc. are mentioned. 
[0007] As for the outside configuration of these resin fine particles, the shape of the shape of a globular 
shape, fibrous, and a piece of Lynn and a non-fixed form etc. can adopt various things, such as the shape 
of the shapegfcthe ^h^pnf a solid, and hollow, and porosity, again, as for the inside configuration. 
Ab out l-gfiOmicrome ters is suitable for the magnitude of these fine particles. 
[0008] Next, as aleini^condu ctor particle, il is Ti02 rWe37Zng t , Sn02, V205, CdS, CdSe, SrTi03, 
SiC, etc., and the particle diameter should just be 1/5 or less [ of the particle diameter of the resin fine 
particles used ]. Moreover, the shape of the shape of fibrous, a globular shape, and a piece of Lynn and a 
non-fixed form etc. can be variously used for the configuration of a semi-conductor particle. 
Furthermore, you may be a particle simple substance, and two or more kinds may be mixed and you 
may use. When these semi-conductor particles irradiate ultraviolet rays, generating an excitation 
electron and an electron hole, and these having high energy, and having strong oxidation and reducing 
power is known; 

[0009] As adhesion of the semi-conductor particle to a resin fine-particles top, and the fixed approach A 
mortar, an automatic mortar, a ball mill, a mechano mill (Product made from Okada elaborate), a 
MEKANOHYU-JON system (Hosokawa Micron CORP. make), A hybridization system (made in Nara 
Machine Factory), De Dis Paco-TO (Nisshin Flour Milling Co., Ltd. make), That what is necessary is 
just to process by a coat mizer (product made from Freund) etc., distribute resin fine particles to the 
colloidal solution, and it is made to adsorb and adhere to a resin front face, and takes out by filtration, 
and in the case of a colloid distribution solution, it may grind after desiccation, and it may be created. 
[0010] Next, the solution containing a metal salt and a reducing agent is described. As a metal salt, 
sulfates, such as Au, Ag, Pt, Pd, Rh, Cu, nickel, Co, and Sn, a halogenide, a nitrate, an oxygen acid salt, 
cyanides, and aliphatic series carboxylate are mentioned. As a reducing agent, the 1st iron salt, such as 
NaH2P02, Na2HP03, KBH4 and NaBH4, N2H4, hydrazine sulfate, dimethylamine borane, 
formaldehyde, glyoxal, grape sugar, tartaric acids and those sodium, potassium salt, citric acids and 
those sodium, potassium salt, oxalic acid, and ferrous chloride, the 1st tin salt of SnC12 grade, ferro 
hydrocyanic acid and those sodium, potassium salt, and H202 grade are mentioned. 
[001 1] The metal salt concentration in the inside of a solution should just be 0.005 mols/1. - two 
mols/about 1 that the reducing agent of the mixing ratio of a metal salt and a reducing agent should just 
be about ten mols in one mol - max to one mol of metal salts. Moreover, various chelating agents, the 
buffer for pH, the stabilizer, etc. may be contained for stabilization of a metal salt. In addition, the 
nonelectrolytic plating liquid generally marketed as a water solution containing a metal salt and a 
reducing agent can also be used. 

[0012] A high-pressure mercury lamp, a xenon short arc lamp, an ultraviolet-rays fluorescent lamp, a 
carbon arc lamp, a metal halide lamp, a germicidal lamp, etc. are used that what is necessary is just to 
irradiate the light containing the wavelength of lOnm - 400nm as ultraviolet rays for producing a metal 
deposit reaction. 

[0013] Although the fundamental manufacture approach of the metallic-coating fine particles of this 
invention is as above-mentioned A metal is deposited in the method of the outside of the semi-conductor 
particle which responded to the purpose of use and was made to adhere and fix on resin fine particles in 
addition to the above for example. Covering by the same metal or other metals may be formed after 
covering with the further conventional nonelectrolytic plating method, electroplating, the sputtering 
method, a vacuum deposition method, etc., and you may process making it color still more chemically 
etc. 
[0014] 

[Function] After this invention's distributing these fine particles in the water solution which contains a 
reducing agent and a metal salt for a semi-conductor particle at least after adhesion and immobilization 
on resin fine particles, Although the hydrophilization processing by etching etc., Pd, etc. needed to be 
catalyst supported when ultraviolet rays tend to be irradiated, metallic-coating fine particles tend to be 



http ://www4 . ipdl .ncipi . go .j p/cgi-bin/tran_web_cgi_ejj e 



9/19/05 



. JP,06-248088,A [DETAILED DESCRIPTION] 



Page 3 of 3 



obtained by depositing a metal in a way outside a semi-conductor particle and it was going to obtain 

metallic-coating fine particles by the nonelectrolytic plating method conventionally These processings 

become unnecessary, decomposition by contamination of the water solution containing a metal salt etc. 

is also lost, and stable metallic-coating processing is attained, and the processing to various resin fine 

particles is attained. 

[0015] 

[Example] 

The Nylon 12 fine particles (the Toray Industries, Inc. make, SP-500, mean particle diameter of 5 
micrometers) are used as example 1 resin fine particles. As a semi-conductor particle, Ti02 (the Titan 
Kogyo K.K. make, AK15) is used. The Nylon 12 fine-particles 100 section and the Ti0248 section were 
mixed, and the fine particles which adhere and come to fix Ti02 on the Nylon 12 fine particles were 
obtained by processing for 5 minutes by rotational frequency 8000rpm using the hybridization system 
(made in Nara Machine Factory). Next, the fine particles covered with copper were obtained by 
irradiating an ultraviolet ray lamp (the product made from OIREKKUSU, love KYUA) for 60 minutes, 
having distributed in the water solution of pH12 containing copper-sulfate 15 g/1, NaOH8g/l., Rosell salt 
8 g/1, formaldehyde 37% water-solution 40 ml/1, and EDTA2 g/1, and agitating the Nylon 12 fine 
particles which adhered and fixed Ti02 at 30 degrees C. 

[0016] Using silicon resin fine particles (the product made from Toray Industries Silicon, TOREFIRU 
E-501, mean particle diameter of 5 micrometers) as example 2 resin fine particles, using ZnO (the 
product made from Sakai Chemistry, mean particle diameter of 0.5 micrometers) as a semi-conductor 
particle, the silicon resin fine-particles 100 section and the ZnO50 section were mixed, and the fine 
particles which adhere and come to fix ZnO on silicon resin fine particles were obtained by processing 
with an automatic mortar for 4 hours. Next, the fine particles covered with Pd were obtained by 
irradiating a germicidal lamp (Toshiba Lighting & Technology Corp. make) for 30 minutes, having 
distributed in the water solution of pH8 containing PdC120.01mol/l., ethylenediamine 0.08mol/L, 
thiodiglycolic acid 20 mg/1, and NaH2PO20.06mol/L, and agitating the silicon resin fine particles which 
come to carry out adhesion immobilization of the ZnO at 40 degrees C. 

[0017] as example 3 resin fine particles - polystyrene resin fine particles (the Sumitomo Chemical Co., 
Ltd. make --) FAIMPA-RU 3000SP and the mean particle diameter of 6 micrometers - using ~ as a 
semi-conductor particle - W03 (the Nippon Tungsten Co., Ltd. make --) By mixing the polystyrene 
resin fine-particles 100 section and the W0359 section, and processing for 5 minutes by rotational 
frequency 8000rpm by the hybridization system (made in Nara Machine Factory) using the mean 
particle diameter of 0.5 micrometers The fine particles which adhere and come to fix W03 on 
polystyrene resin fine particles were obtained. Next, the polystyrene resin fine particles which adhere 
and come to fix W03 to the water solution of pH6.3 containing nickel chloride 30 g/1, NaH2PO210 g/1, 
and hydroxy acetic acid sodium 50 g/1 were distributed, and the fine particles covered with nickel were 
obtained by irradiating an ultraviolet ray lamp (the product made from OIREKKUSU, love KYUA) for 
120 minutes. 



[Translation done.] 
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